The total rate of malformation appearance exceeded about 80%.
The less the dosis of cadmium chloride, the less the rate of malformation appearance : 19% for 2.5 mg/kg 1.0% or less for 0.63 mg/kg and none for 0.33 mg/kg.
The quantities of cadmium in the liver, the kidneys and the placentas of the mother animals and fetuses were measured by atomic absorption spectrophotometry.
The cadmium content in the liver of cadmium chloride injected mother animal was 800 times greater than the control animal, that in the kidneys was 450 times and that in the placenta 10 times, but measurable amount of cadmium was not detected among fetuses of cadmium chloride injected mice.
Above mentioned fact expresses that cadmium chloride in the late pregnancy does not transfer through the placenta and stays in the mother's side.
A number of experiments were conducted on the teratogenic effect of drugs and food additives in the past.
As for the teratogenic effect of polluting substances, such as herbicides, insecticides and many other industrial poisons, however, it was only recently that attention was paid to them.
It was because these poisons rarely affected the general public in the past, even in specific workshops it was prohibited for woman laborers to handle poisons, and there was no possibility of accident.
As environmental pollution became severer lately, the general public became suffered from it not seldom, and information on unfortunate examples in Japan, such as occurence of fetal Minamata Disease, and on pregnant women affected by malities were already held by medical societies.
These problems were also taken up in related societies in Japan since last year.
Previously the authors studied the sexual difference in the effect of industrial poisons. Paying attention to the fact that cadmium, which came into serious problems lately1), attacked a sexual organ of a male animal (the testicles) selectively, the authors observed its effect on female sexual organ and found that cadmium had no peculiar noci-influence under normal conditions. 1) Position of a fetus in the uterus.
2) Sex difference and body weight of the fetus.
3) Presence of external malformations. After washing thoroughly with water, the fetuses were soaked in a mixture of 0.3 ml of 0.1% alizarin S solution and 100 ml of 20% Mall's solution for 24 hr for staining. The stained fetuses were kept in glycerin and skeletal abnormalities were observed by a stereoscopic microscope.
To observe the malformations of entrails, the fetuses were fixed in Bouin's fluid for 1 week and sliced 1 mm thick. The slices were floated in 70% alcohol and observed by the stereoscopic microscope.
B) Determination method for cadmium
The livers and the kidneys of the mother animals were placed in Kjeldahl flasks separately after weighing and washing. The fetuses from a mother mouse were divided into two groups (4 to 5 fetuses on an average), weighed and placed in a Kjeldahl flask. The liver of a mother animal was handled in the same manner as other samples. Two kidneys (right and left) were combined and treated as a sample.
Placentas from a mother animal were combined (about 12 to 13), weighed, treated similarly and placed in a Kjeldahl flask.
One and a half ml of conc. H2SO4 and then 30 to 50 ml of conc. HNO3 were added to each sample.
About 5.0 ml of saturated ammonium oxalate were added and the flask was heated till fume came out.
After cooling off, about 20 ml of water were added and the flask was heated again.
After cooling off, the content was transfered to a test tube, washings of the flask were combined and the volume was adjusted to about 35 ml.
Five ml of 25 g/dl Rochelle salt were added to the above solution and pH was adjusted to about 3.5 with dilute ammonia. Ten ml of saturated sulfuric acid and 1 ml of 2% ammonium pyrolidine dithio- This showed that most of cadmium administered to the mother animals stayed day of gestation, and 11, 12-and 13-day-old fetuses were removed and observed.
Most of the 11-day-old fetuses showed incomplete closing of the 1st branchial arch, exencephaly and cardiocele. On 12th day of gestation, strengthening of facial cleft in the sagital plane and facial malformations were observed. On 13th day of gestation, cleft of upper and lower jawbones, exencephaly, rachischisis, microphthalmia and encephalocele into foramen occipitalis magnus were observed.
In our experiments, when large amount of cadmium, such as 5.0 mg/kg, was administered on 7th day of gestation, 8 out of 20 mice miscarried. Even with lower dose of cadmium, miscarriage was observed in a few cases.
When the fetuses were taken out on 18th day of gestation, more than half of them showed external malformations, mainly exencephaly.
When skeletal examination was conducted, many of the fetuses, which showed no external abnormalities, had skeletal malformations. Therefore total malformation appearing rate reached to about 80%. 2) The fetuses were treated and stained with alizarin, and skeletal malformations in the skull region, vertebral parts and ribs were observed. When external malformations were combined, the total malformation appearing rate exceeded 80%.
3) When dosage of cadmium was reduced to 2.5 mg/kg, 0.63 mg/kg or 0.33 mg/kg, both external and skeletal malformations were reduced significantly, malformation appearing rate was less than 1% with 0.63 mg/kg and zero with 0.33 mg/kg. 4 ) When the quantities of cadmium in the liver, the kidneys and the placentas of the mother animal were measured by an atomic absorption spectrophotometer, the cadmium content in the liver of cadmium chloride in jected mother animal was 800 times greater than that of the control animal, the cadmium content in the kidneys was 450 times and that in the placenta was 10 times, but there was no measurable amount of cadmium in the fetuses of cadmium chloride injected mice. 
